Key words: adolescent human papillomavirus reproductive health sexually transmitted diseases uterine cervical neoplasms s u m m a r y Purpose: High-risk types of human papillomavirus (HPV) are a critical etiologic factor behind cervical cancer. Adolescents are a vulnerable group for HPV infection. However, the literature on adolescent women for HPV infection and cervical cancer is limited. This study was to investigate HPV-related knowledge and perceived risk of HPV infection and cervical cancer among Taiwanese adolescent women in order to assess intervention strategies for prevention of cervical cancer and maintenance of reproductive health. Methods: A descriptive cross-sectional study design was implemented. There were 610 adolescent women from three colleges in Southern Taiwan who participated in this study. Data were collected using an anonymous self-administered questionnaire survey.
Introduction
Cervical cancer is almost always caused by infection with the human papillomavirus (HPV). HPV is the most prevalent sexually transmitted disease with transmission occurring via skin-to-skin contact and spread among both sexes [1] . HPV infection usually occurs around the time when sexual activity is initiated [2] , with 80.0% of women under the age of 50 and with sexual experience with a partner who had been infected with HPV [3] . Although HPV is a very common virus, most infections are suppressed by the immune system within 1e2 years, and do not cause cancer.
However, these transient infections may cause temporary changes in the cervical cells of women. Persistent infections with high-risk HPV types can lead to more serious cytological abnormalities or lesions that if left untreated, may progress to cancer [4] . It can take 10e20 years or longer for persistent infection with a high-risk HPV type to develop into cervical cancer [5] .
HPV infection is considered a sexually transmitted infection. The Taiwanese Health Promotion Administration has proposed the ABC principles to prevent the transmission of sexually transmitted infections. These three principles are "Abstinence", "Be-faithful to your sexual partner (monogamy)", and "Condom use for the entirety of intercourse" [6] . Abstinence or mutual monogamy can also prevent HPV infection; however, these are not realistic options for many women [7] . Leavell and Clark [8] have proposed classifying disease prevention strategies at primary, secondary, and tertiary prevention levels. About the HPV-related cervical cancer, both isolated pathogens (condom usage) and protective inoculation (HPV vaccination) are considered special protection at the primary prevention level, and screening tests [Papanicolaou (Pap) tests] to detect health problems early and initiate treatment quickly are at the secondary prevention level. According to Leavell and Clark's theory [8] , condom usage, HPV vaccination, and Pap tests are important prevention strategies for HPV threat.
Prophylactic vaccination of both male and female preadolescents and adolescents is recognized as a cost-effective means of preventing infection in those who have not been previously exposed to specific HPV [9] . Two vaccines have been shown to be highly effective in preventing infections with HPV types 16 and 18, which are the high-risk HPV types and are known to cause approximately 70.0% of all cervical cancer cases. One of the vaccines also prevents infection with HPV types 6 and 11, which are the lowrisk HPV types and cause approximately 90.0% of genital wart cases [10] . While condoms cannot completely protect against HPV infection, research has shown that correct and consistent use of condoms can reduce the transmission of HPV between sexual partners by 70.0% [11] . Condoms have also been shown to lower the rates of HPV transmission from males to their female sexual partners [12] , and can accelerate the regression of cervical intraepithelial neoplasia and clearance of HPV infections [13] . Cervical cancer is usually a slow-growing cancer that does not exhibit symptoms but can be detected by regular Pap tests. Pap tests are used to detect abnormal cervical cells, including precancerous cervical lesions, as well as early cervical cancers. Both precancerous cervical lesions and early cervical cancers can be treated with great success [5, 14] .
The Health Belief Model states that people intend to prevent diseases when they perceive them as a threat to their health [15] . A perceived threat includes their perceived susceptibility to contracting a disease and severity of the disease. Previous studies have shown that perceived susceptibility is a significant moderator of disease screening [16] . With respect to HPV prevention, research has shown that both the perceived severity [17] and perceived susceptibility of HPV infection [18] had a positive effect on intention to obtain an HPV vaccination. Another study showed that lower uptake of HPV preventive behavior was attributed to an awareness of perceived disease severity in combination with not being aware of perceived susceptibility to HPV infection [19] . Perceived risk may be an important influence on health-related behaviors. However, little is known about the perceived risk of HPV infection and cervical cancer among adolescent women.
Purpose of study
The aim of the current study was to investigate HPV-related knowledge and perceived risk of HPV infection and cervical cancer among Taiwanese adolescent women in order to assess intervention strategies for prevention from cervical cancer and maintenance of reproductive health.
Methods

Design and samples
This study employed a descriptive, cross-sectional design. Participants were recruited from the first year student populations enrolled at three 5-year junior nursing colleges in Southern Taiwan. Convenience sampling was used to select the students who had not yet taken any courses in nursing or medicine that could have affected HPV-related knowledge scores. Eligibility criteria included the following: students who (a) were adolescent women aged 15e16 years in the first year of a 5-year junior nursing college, (b) had not participated in any medicine or nursing courses, (c) were unmarried, and (d) willing to participate in the study. Prior to data collection, meetings with administrators at the participating schools were arranged to present the study. Agreement from homeroom teachers was also obtained in order for the principal investigator to explain the study to students in first-year classes. Questionnaires were administered to participants in their classrooms and were completed at the time of distribution. The total numbers of students who attended classes on the designated days and times of recruitment was 872. Among these 872 students, 69 were men who were excluded, and 138 of the remaining 803 were adolescent women who did not return the consent form. Thus, 665 who met inclusion criteria participated in this study. Only those students who met eligibility criteria were permitted to remain in classrooms to complete the questionnaires. Among the 665 eligible participants, a total of 610 (92.0%) completed the questionnaires. Using G*power analysis [20] , the calculated necessary sample size was 327 for t tests, means, difference from constant (one sample case) to detect a small effect size of .15, with two-sided a at .05, and a power of 95.0%. Therefore, the sample size of this study was enough to attain adequate statistical power. Data collection, review, coding and analysis were completed between October 2012 and January 2014.
Measurements
Data of this study was collected using the self-administered questionnaires, including the general characteristics questionnaire, the HPV-related knowledge questionnaire, and the HPVrelated perceived risk scale. Content validity was verified by three experts in nursing, public health, and gynecology. The content validity index for the HPV-related knowledge questionnaire and the HPV-related perceived risk scale were .95 and .97 respectively. The questionnaire was pretested on five adolescent women for clarity and ease of reading to evaluate face validity. Forty participants were invited to examine the test-retest reliability of the questionnaire after a 2-week interval. KuderRichardson Formula (KR-20) of the HPV-related knowledge questionnaire was .82. The intraclass correlation coefficient for the HPV-related perceived risk scale was .87, and Cronbach a of internal consistency was .79.
General characteristics questionnaire
The general characteristics questionnaire was based on a review of the literature and included questions about ever having heard of HPV, ever being vaccinated for HPV, the participant's sexual experience, whether they discussed sexual issues with adult family members, history of obstetrics and gynecology visits, relatives who suffered from cervical cancer, and HPV information sources.
HPV-related knowledge questionnaire
The HPV-related knowledge questionnaire was developed by a review of the literature [21e24]. The questionnaire included 15 items to assess awareness of HPV-related knowledge. Participants mark the term "T" (True) or "F" (False) to indicate that an answer was the appropriate response for this question. The responses were coded so that each appropriate answer received a score of 1. The knowledge score was the accumulation of total appropriate answers. Possible scores ranged from 0 to 15, with higher scores indicating higher levels of HPV-related knowledge. KR-20 of the HPV-related knowledge questionnaire was .85.
HPV-related perceived risk scale
The six-item HPV-related perceived risk scale was developed by a research team member after a review of the literature [23, 24] . The HPV-related perceived risk scale included two perceived susceptibility items (susceptibility to, and worried about being susceptible to) and one perceived disease severity item (awful consequence) with HPV infection and cervical cancer, respectively. Participants used a 6-point scale to report their perceived risk of HPV infection, ranging from 1 (strongly disagree) to 6 (strongly agree). The scoring system interpreted higher scores as reflecting higher perceived risk and lower scores as reflecting lower perceived risk. Cronbach a of the HPV-related perceived risk scale was .82.
Ethical considerations
The institutional review board of a university approved all study procedures before the research was conducted. All participants were recruited on a voluntary basis and were also made aware that they could withdraw from the study at any point with no negative impact.
Informed consent was signed by both participants and their parents prior to data collection.
Data analysis
Data analysis was performed using SPSS version 19.0 (SPSS, Inc., Chicago, IL, USA) for Windows. Data are presented in the tables. Categorical variables were calculated as frequencies, and continuous variables were expressed quantitatively as means and standard deviations. Differences in perceived risk of HPV infection were analyzed using paired t test. A p value of less than .05 was considered statistically significant.
Results
Participant characteristics
The 610 participants ranged in age from 15 years to 16 years. Approximately 70.0% of the participants had not heard of HPV. The majority of participants were unvaccinated against HPV infection (97.5%), and 96.4% of respondents reported having never engaged in sexual intercourse. Only 56.7% had discussed sexual issues with an adult family member. About 34.0% reported previous obstetrics and gynecology visits for gynecologic problems. Only 3.9% had heard of relatives suffering from cervical cancer. The major source of HPV vaccine information was exposure to mass media content (44.3%) ( Table 1) .
HPV-related knowledge
The mean score for appropriate answers for HPV-related knowledge was 5.52 (± 3.74) out of a total possible score of 15, yielding an appropriate answer score percentage of 36.8%. Only 47.5% of the participants responded that cervical lesions could occur if women were infected with HPV. Less than 60.0% of the participants responded that sexual contact was the main transmitted route of HPV infection, and less than 50.0% knew that both men and women could suffer from HPV infection. Only 27.4% of the participants responded that genital warts could occur if women were infected with HPV. With respect to risk factors for HPV infection, appropriate responses were less than 40.0% for most items. The most frequent strategies participants reported to prevent HPV infection were HPV vaccination (58.9%) and regular Pap testing (49.5%), with only a small percentage (8.3%) reporting no smoking as a preventive strategy. Finally, 15.7% of the participants believed the Pap test to be an exam for cervical cancer and 21.5% thought abnormal Pap test results indicated the presence of cervical cancer (Table 2) .
Perceived risk of HPV-related diseases
The mean score for perceived risk was 4.11 (± 0.89) for HPV infection and 4.35 (± 0.96) for cervical cancer, out of a total possible score of 6. The mean scores for perceived risk of cervical cancer was significantly higher than that for HPV infection (p < .001). The scores for susceptible items also differed significantly between HPV infection (3.16 ± 1.31) and cervical cancer (3.80 ± 1.32, p < .001). This indicates that participants rated relatively low susceptibility to infection with HPV than they did cervical cancer (Table 3) .
Discussion
The present study helps to fill gaps in understanding adolescent Taiwanese women's knowledge of HPV and cervical cancer prevention. It also reveals the perceived risk of HPV infection and cervical cancer among this group of adolescent women. The percentage of appropriate answers for HPV-related knowledge among the adolescent women participants in this study was 36.8%. This demonstrates that the participants' understanding of HPV-related knowledge was still relatively low and the results are consistent with that of previous studies in Asian and western countries with women at various ages [24e26]. Despite after HPV vaccination, the adolescent has a lower rate of HPV-related knowledge [27] .
Smoking has been linked to cervical cancer, and influences the risk of HPV infection, known to be the leading cause of HPV-related cervical cancer [28, 29] . In this study, only a small number of participants (8.0%) were aware that smoking can increase the risk of cervical cancer in women. In Taiwan, the national health authorities have been actively promoting smoking cessation for prevention from lung cancer. However, it is hoped that warning women of the costs of smoking for women's reproductive health will also be promoted in the future. About a half of participants thought regular Pap test is helpful in preventing HPV infection, 33.0% to 40.0% of those considered practicing monogamy and consistent condom use can reduce the risk for HPV associated disease and the higher percentage, nearly 60.0% of those in the present study reported that the HPV vaccine could protect against HPV. A statement by the World Health Organization [30] notes that the introduction of HPV vaccine should not undermine effective screening programs for cervical cancer. This makes it essential to monitor and evaluate screening and vaccination coverage on a regular basis. Reinforcing the need for regular screening, regardless of HPV immunization status, will be critical [14] . The HPV vaccination rate among the adolescent women aged 15e16 years participating in this study was 2.5%. Asian women, such as those in Taiwan and Korea, had a lower HPV vaccination rate than that of women in the United States [31, 32] . It was possible that HPV vaccination expenses were not publicly paid for in Asian countries. In addition, according to Kim's study results [33] , increased HPV knowledge would positively influence the intention to obtain HPV vaccination among youth. Thus, HPV education would be helpful in making youth aware of HPV and the importance of HPV prevention. Even if HPV vaccination is mandatory, HPV-related disease prevention is difficult to apply as a single method currently. A multipronged approach is the best preventive measure for cervical cancer and it is important to emphasize this in future educational programs. The current study found that participants recognized the perceived severity of the disease rather than were aware that they were vulnerable to cervical cancer and HPV infection. This finding was similar to that found among women of various ages in previous studies [19, 23, 24] . Also, one study indicated that most women perceived the severity of HPV infection to be higher than the perceived vulnerability of HPV infection [34] . Another finding of this study is that the participants considered themselves likely to be susceptible to cervical cancer rather than HPV infection. This finding was similar to the adult women who perceived themselves as being at risk for cervical cancer in Africa [35] . While the peak age for cervical cancer incidence ranges 45 from 54 years, HPV infection usually occurs around the time of initiation of sexual activity. Lack of knowledge about susceptibility to HPV infection might potentially threaten adolescent sexual health, causing neglect in prevention. False assumptions might undermine later preventive actions. According to a previous study, women had significantly higher intentions to be HPV vaccinated when it was framed as preventing cervical cancer [36] . In addition, fear of cervical cancer may motivate young adolescents to take the HPV vaccination [37] , while the severity of sexually transmitted diseases and cervical cancer were significantly related to intention to obtain the HPV vaccine among youth [33] . Therefore, we suggest that to promote HPV prevention, the serious link to cervical cancer be emphasized to adolescents in the future.
The highest percentage (44.3%)of participants reported source of HPV vaccine information was from the mass media, with only 11.5% reported having received information about HPV vaccination from physicians. The current study results are consistent with Stephens and Thomas' study [38] , where the majority of younger women heard about the vaccine via television programs and commercials. A previous study has also pointed out that exposure to television, radio, newspapers, and magazines were the main sources of HPV information among college students, followed by healthcare professionals [21] . People receive health information in many ways, including from physicians, family, friends, television, newspapers, or the Internet [39, 40] ; however, mass media was the main route to having heard the health information for the study participants [41] . Mass media can diffuse information quickly via television and radio. As such, it is an important way for people to access health information. However, information is passed in a relatively simple manner and this could result in incorrect inferences of the disease by individuals [42] . Montgomery et al [19] suggested that health professionals are the best sources for providing HPV-related health information. However, communication media is rapidly progressing in popularity, and the way in which people obtain health information is changing, as reflected in a recent decline in health information received from health professionals. This result can provide health-related institutions and healthcare professionals with data to acknowledge the influence of media communication.
Conclusion
At present, HPV-related knowledge and perceived risk of HPV infection and cervical cancer among adolescent women is low. While adolescent women may recognize the perceived disease severity of HPV infection and cervical cancer, they are not aware of their susceptibility to HPV infection. As a result of exposure to commercial advertisements via mass media rather than from medical channels, participants in our study lacked a comprehensive understanding of HPV prevention. Poor understanding and misconceptions of HPV prevention may cause a significant gap in adolescent women's HPV-related knowledge and could further undermine their health. Emphasizing to adolescents the susceptibility to infection with HPV may help in promoting HPV and cervical cancer prevention for adolescents in the future. In addition, it is necessary to stress the relationship between smoking and HPVrelated cervical cancer. The current study provides useful information for healthcare professionals to assess intervention strategies and healthcare delivery in order to develop a thorough and effective HPV-related cervical cancer prevention program.
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